Effects of exogenous eicosapentaenoic acid on generation of leukotriene C4 and leukotriene C5 by calcium ionophore-activated human eosinophils in vitro.
Exogenous eicosapentaenoic acid (EPA) has been compared with exogenous arachidonic acid (AA) for its ability to modulate the oxidative metabolism of membrane-derived arachidonic acid by the 5-lipoxygenase pathway in ionophore-activated human eosinophils, and for its suitability as a parallel substrate in this pathway. Products were quantitated by specific RIA and tetraene and pentaene leukotrienes (LT) were separated by reverse-phase HPLC. Eosinophils were preincubated with control buffer, exogenous EPA or AA and stimulated optimally with 10 microM calcium ionophore (A23187) for 15 min. Mean generation of LTC4 in the absence of fatty acid was 6.0 = 1.1 ng/10(6) eosinophils (mean = SEM, n = 5). In the presence of EPA, the amount of LTC4 generated rose to peak at 16.5 +/- 1.9 ng/10(6) eosinophils at 10 micrograms/ml EPA and then fell to 8.3 +/- 3.1 ng/10(6) cells at 40 micrograms/ml EPA. The EPA derivative, LTC5 was first detectable at 5 micrograms/ml EPA with 4.8 +/- 1.2 ng/10(6) cells and gradually rose with increasing dose of EPA to be maximal at 40 micrograms/ml with 12.7 +/- 2.2 ng/10(6) cells. Identity of the LTC5 was confirmed by an identical retention time to synthetic LTC5 standard, immunoreactivity to a specific antibody against LTC4 and LTC5 and a typical UV absorbance spectrum. When eosinophils were preincubated with AA and similarly stimulated, LTC4 generation gradually increased from a baseline of 6.7 +/- 0.7 ng/10(6) cells in the absence of fatty acid to reach a maximum of 12.9 +/- 0.8 ng/10(6) cells at 40 micrograms/ml of AA. Total LTC generation was nearly twofold more with cells incubated with EPA than with cells incubated with AA (p < 0.05). Thus, EPA does not suppress LTC generation from eosinophils but stimulates it at lower doses and is a substrate for LTC5 generation.